UNI TED STATES MARI NE CORPS
Logi stics Operations School
Mari ne Corps Conmbat Service Support Schools
Trai ni ng Command
PSC Box 20041
Canp Lejeune, North Carolina 28542-0041

AOM 6702

STUDENT OUTLI NE

REPLACE THE HMWWA2 ENG NE,
TRANSM SSI ON, AND TRANSFER ASSEMBLI ES.

LEARNI NG OBJECTI VES

1. Termnal Learning Objectives:

(a) Gven a HMWMWMVA2, TM 9-2320-280-10, TM 9-2320-280-20-1,
TM 9- 2320- 280- 20- 2, TM 9-2320-280-20-3, TM 9-2320- 280- 34,
required tools, shop supplies, equipnment, repair parts, and
consumbl es, replace the engi ne assenbly, per information
contained in the references. (6.7.1)

(b) Gven a HUWMWA2, TM 9-2320-280-20-1, TM 9-2320-280- 20- 2,
TM 9- 2320- 280-20-3, TM 9-2320-280-34, required tools, shop
suppl i es, equipnment, repair parts, and consunabl es, replace the
transm ssion/ transfer assenbly, per information contained in
the references. (6.7.2)

2. Enabling Learning Objectives:

(a) Gven a HWMWA2, TM 9-2320-280-10, TM 9-2320-280-20-1,
TM 9- 2320- 280- 20- 2, TM 9-2320-280-20-3, TM 9-2320- 280- 34,
required tools, shop supplies, equipnment, repair parts, and
consumabl es, per information contained in the references:

(1) renove engine assenbly fromvehicle, (6.7.1a)
(2) install engine assenbly into vehicle, and (6.7.1b)

(3) performrun-in procedures on engi ne assenbly.
(6.7.1c)

(b) G ven a HWWA2, TM 9-2320-280-20-1, TM 9-2320- 280- 20- 2,
TM 9- 2320- 280-20-3, TM 9-2320-280-34, required tools, shop
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suppl i es, equipnment, repair parts, and consumabl es, per
information contained in the references:

(1) renove transm ssion/transfer assenbly from vehicle,
(6.7.2a)

(2) install transm ssion/transfer assenmbly in vehicle,
and (6.7.2hb)

(3) <check for proper transm ssion/transfer assenbly
oper ati on. (6.7.2c)

OUTLI NE

1. SAFETY PRECAUTI ONS FOR REPLACEMENT OF MAJOR COVPONENTS

a. During the hoisting and | owering operations, make sure
there are no obstructions on the vehicle and shop floor. All
personnel not involved should stand clear. The team | eader,
with the guidance of the instructor assigned to your team wl|
direct all hoisting and | owering operations.

b. When hoisting and | owering operations are in progress,
never allow any part of your body underneath the lift. If a
conponent is restricted fromclearing the vehicle, |ower the
assenbly and clear the obstruction. Do not force hoisting or
| oweri ng operations.

c. \When working under a vehicle always wear eye protection
to prevent fluids, lubricants or dirt fromentering your eyes
and causing injury.

2. REMOVE THE ENG NE ASSEMBLY

a. Preparation for Engi ne Renpva

(1) Raise the hood, renove the surge tank filler cap,
open the radiator drain cock and all ow the engi ne coolant to
drain into the container provided.

(2) Place the transm ssion in the neutral position.

(3) Set the handbrake.

(4) Disconnect the battery ground cabl e.
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(5) Disconnect the hood harness fromthe connector
receptacl e.

(6) Renove the engi ne hood.
(7) Raise and support the vehicle.

(a) Place the jack under the |lower control arm on
t he corner of the vehicle to be raised.

(b) Raise the vehicle high enough to place the
trestle under the flat portion of the franme rail and | ower the
jack until the weight of the vehicle is supported by the
trestle.

(c) Repeat the steps on all corners of the vehicle
until the weight of the vehicle is supported by the four
trestles.

(7) Renove splash shiel ds.

(a) Renove the nuts, washers and capscrews securing
the splash shields to the support brackets an air lift brackets.

(b) Renove the left and right splash shields.

(c) Place the splash shields in the rear of the
vehicle and the fastening hardware in the container provided.

(8) After the vehicle has been prepared for engine
renoval, a team systemw || be used to renove the engine as
efficiently as possible. One nenber of the teamw || be
assigned as the team | eader. The |eader is responsible for
maki ng sure that each nmenber of the teamis assigned to perform
certain tasks. Team | eader should al so nake sure each nenber of
the team knows how to perform each procedure. Team | eaders are
responsi ble for notifying the instructor that they have
conpleted a specific task and are ready to proceed to the next
step in renoving the engine assenbly. The team|eader will also
be responsible for inventory of all special tools, shop
equi pnment, shop supplies and repair parts.

(9) As each line or electrical lead is disconnected, tag
the itemto identify its location. AlIl lines will be capped to
prevent dirt fromentering. After a conponent has been renoved
or disconnected, all nounting hardware (nuts and bolts) will be
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pl aced in the container provided. WMke sure all hoses, |ines,
wires and |inkages are fastened clear of the engine to avoid
"hang ups" or "snaggi ng" during renmoval which nay cause

equi pnment damage or personal injury.

b. Engi ne Renoval

(1) Disconnect the engine oil cooler supply and return
lines fromthe engine oil cooler ports.

(2) Disconnect the transm ssion oil cooler |ine
connector hoses fromthe transm ssion oil cooler ports.

(3) To prevent equi pnment danage we will renove the oi
cool er, radiator and fan shroud as a unit. The procedures are
as follows:

(a) renove the radiator inlet hose fromthe
radi at or.

(b) renove the surge tank-to-radiator hose fromthe
radi at or.

(c) disconnect the controlled vent hose fromthe
shroud bul khead adapter,

(d) disconnect the fan drive hose fromthe fan

drive,

(e) renove the | ower radiator hose fromthe
radi at or,

(f) renove the | ower radiator nount,

(g) renove the two rear radiator supporting
br acket s,

(h) renove the radiator and shroud and place themin
the rear of the vehicle.

(4) The fan blade is renoved next.

(a) Note the position of the fan and place a chal k
mark on the fan for installation.
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(b) Renove the four nuts securing the fan blade to
the fan drive renove the fan bl ade.

(5 Renove the air horn and air horn el bow, tape up the
intake manifold to avoid dropping small itens in the engine.

(6) Disconnect the nmultiple connector and renove the
gl ow plug controller.

(7) Renove the CDR valve manifold hose and di sconnect
the CDR valve oil fill tube hose.

(8) Renpve the surge tank hose fromthe water
crossover.

(9) Disconnect the heater hose fromthe water crossover
and water punp.

(10) Disconnect the fuel return hose fromthe return
line and the fuel supply and vent lines fromthe fuel punp.

(11) Disconnect the water punp inlet hose fromthe water
punp.

(12) Disconnect the throttle return spring and cable
assenbly fromthe injection punp bracket.

(13) Renopve the throttle cable stop collar and di sconnect
the cable fromthe throttle shift |ever bracket.

(14) Disconnect the fuel inlet and outlet lines fromthe
fuel filter.

(15) Disconnect the engi ne harness connector fromthe
time delay nmodul e and protective control box.

(16) Renpve the cl anps securing the engine harness to the
A frame and body.

(17) Disconnect the two return |lines and high pressure
line fromthe power booster.

(18) Loosen and renpve the two alternator drive belts.
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(19) Disconnect the spring clip fromthe nodul ator |ine
and renove the nodul ator cabl e.

(20) Disconnect | ead 36A fromthe oil pressure sending
unit and engi ne harness | eads 33B and 58A from the body harness
| eads.

(21) Disconnect the oil cooler supply and return |ines
fromthe engine.

(22) Renpve the clanp securing the STE/ICE harness to the
transm ssi on and di sconnect the harness connector fromthe rpm
sensor.

(23) Renobve the clanmp securing the kick-down switch
connector to | ead 315C on the transm ssi on.

(24) Renpve ground | eads 3A and 58A to the cylinder head.

(25) Disconnect transm ssion dip stick tube from cylinder
head.

(26) Renove the clanps securing | ead 315C and the
speedoneter cable to the transm ssion and di sconnect | ead 315C
fromthe transm ssion.

(27) Disconnect all starter and sol enoid connecti ons.

(28) Renove the exhaust crossover pipe and place it in
the rear of the vehicle.

(29) Renove the converter housing cover.
(30) It will be necessary to rotate the flywhee
cl ockwi se to gain access to the capscrews securing the torque

converter.

(a) Renobve the six capscrews securing the torque
converter to the flywheel.

(b) Slide the torque converter away fromthe

fl ywheel and secure the converter to the transm ssion with wire
to prevent it fromfalling.
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(31) Position the engine lifting sling bracket on the
engi ne and secure it to the front right cylinder head with two
bol ts.

(32) Install the sling bracket on the rear left cylinder
head and secure it with two bolts.

(33) Secure the sling bracket to the lifting sling with
t he pin provided

(34) Connect the engine hoist to the center hook on the
engine sling, raise the engine only enough to take pressure off
t he mounting brackets.

(35) Renopve the front propeller shaft.

(a) Renove the capscrews and bearing straps securing
the front propeller shaft to the differential pinion yoke and
the transfer case output yoke.

(b) Tape the bearing caps together to prevent the
| oss of the bearings.

(c) Renove the locknuts, washers and capscrews
securing the center bearing to the engi ne nount.

(d) Tape the bearing caps together to prevent the
| oss of the bearings.

(e) Move the propeller shaft forward, then rearward
over the top of the transfer case.

(f) Renove the propeller shaft and place it in the
rear of the vehicle.

(36) Support the transm ssion with the transm ssion jack
and secure the jack to the transm ssion. Place a safety chain
under the transm ssion oil cool er and speedoneter cable and
connect the safety chain to the transm ssion jack.

(37) Renobve the nuts and washers securing the engine
mount insulators to the franme brackets.

(38) Renove bell housing bolts.

(39) To prevent injury, direct all personnel not
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participating in engine renoval to stand clear during the
hoi sti ng operation.

(40) Raise the engine slowmy and watch for engine
bi ndi ng. Mke sure the wiring, lines, cables and rods are not
in the path of renoval.

(41) When the engine is clear of the vehicle, nove the
chain hoist forward and | ower the engine onto the engi ne stand.

3. REMOVE THE TRANSM SSI ON/ TRANSFER ASSEMBLY

a. Preparation for Transm ssion/ Transfer Renoval

(1) Renove rear propeller shaft.

(a) Renove the nuts, |ockwashers and U-bolts
securing the propeller shaft to the transfer case output yoke.

(b) Renobve the capscrews and | ockwashers securing
the propeller shaft to the parking brake rotor.

(c) Renove the propeller shaft and place it in the
rear of the vehicle.

(2) Disconnect the transm ssion shift rod.
(a) Renobve the cotter pin and washer securing the
shift rod trunnion to the shift |lever and di sconnect the shift

r od.

(b) Tape the trunnion to the shift rod to retain the
proper adjustnment.

b. Renove the Transni ssion/ Transfer Assenbly

(1) Disconnect the two hoses fromthe cooler |ines and
allow the fluid to drain into the container provided.

(2) Disconnect the main vent line fromthe transm ssion
and transfer case vent |ine.

(3) Renove the speedoneter cable and adapter fromthe
transfer case.
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(4) Make sure the weight of the transni ssion and
transfer assenbly is still supported by the transm ssion jack.

(5) Renove the transm ssion nount crossnmenber.
(6) Slowy |ower the transm ssion jack, making sure
wiring, lines, cables, and rods are not in the path of

transm ssion and transfer renoval.

4. SEPARATE AND CONNECT THE TRANSFER TO THE TRANSM SSI ON

a. Separate the Transfer fromthe Transn ssion

(1) Disconnect the transm ssion/transfer case cool er
lines fromthe transm ssion.

(2) Renove the vent line clanp and di sconnect the
transm ssion/transfer vent line fromthe transm ssion vent tube.

(3) Renove the locknuts securing the transm ssion to
the transfer case adapter.

(4) Being careful not to damage the al um num housi ng,
separate the transm ssion fromthe transfer case adapter.

(5) Clean the old sealer fromthe transfer case
adapter and transm ssion nounting surface with a putty knife.

b. Connect the Transfer to the Transm ssSi on

(1) Apply flange sealant to the transm ssion nounting
surface.

(2) Install the transm ssion onto the transfer case
adapter and torque the locknuts to thirty-seven foot-pounds.

(3) Connect the transm ssion/transfer vent lines to
the transm ssion vent tube and install the vent |ine clanp.

(4) Connect the transm ssion/transfer case cool er
lines to the transm ssion.

5. INSTALL THE TRANSM SSI ON AND TRANSFER ASSEMBLY

a. Procedures for Installing the Transni ssion and Transfer

Assenbl y
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(1) Position the transm ssion and transfer assenbly
under the vehicle.

(2) Slowy raise the transm ssion jack making sure that
wiring, lines, cables, and rods are not in the way of
transm ssion and transfer installation.

(3) Install the transnm ssion nmount cross nmenber.
(4) Install the speedoneter cable and adapter.

(5) Connect the main vent line to the transm ssion and
transfer case vent |ine.

(6) Connect the two hoses to the cooler lines.

(7) Renove the tape fromthe trunnion on the
transm ssion shift rod.

(8) Connect the transm ssion shift rod to the
transm ssion shift |ever and secure it with a washer and cotter

pi n.

(9) Install the rear propeller shaft to the transfer
case out put yoke and secure it with U-bolts, |ockwashers, and
nut s.

6. |INSTALL THE ENG NE ASSEMBLY

a. Procedures for Installing the Engi ne Assenbly

(1) Raise the engine fromthe stand and nove the chain
hoi st over the engine conpartnent. Slowy |ower the engine into
the vehicle while watching for engine binding. Mke sure that
the wiring, lines, cables, and rods are not in the path of
installation. Aline the right and | eft engine nount insulators
to the frame bracket.

(2) Renove safety wire and install the capscrews and
studs securing the transm ssion to the engine. Torque the
capscrews and studs to specifications.

(3) Install the washers and | ocknuts.

(4) Renove chain securing transm ssion jack to
transm ssi on renove j ack.
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(5 Renove the tape fromthe bearing caps of the front
propel |l er shaft.

(6) Install the bearing straps and connect the front
propeller shaft to the transfer case output yoke and the
differential yoke with capscrews.

(7) Renove the pin securing the sling bracket to the
engine lifting sling.

(8) Renove the bolts securing the sling bracket to the
engine lifting sling.

(9) Renove the bolts securing the sling bracket and
engine lifting sling to the cylinder heads and renove the engine
lifting sling fromthe engine.

(10) Aline the torque converter to the flywheel by
rotating the flywheel in a clockw se direction.

(11) Install the capscrews securing the torque
converter to the flywheel and install the converter housing
cover.

(12) Install the exhaust crossover pipe.

(13) Connect |eads 74A and 74B to the sol enoid and
secure with a clip and screw.

(14) Connect positive cable 6A, |lead 81A, and |ead 81B
to the starter.

(15) Install the clanps on cables 6A and 7A.

(16) Connect |ead 315C and the speedoneter cable to the
transm ssion and the harness connector to the rpm sensor.

(17) Connect the engine harness |l eads to the body
harness | eads and connect |ead 36A to the oil pressure sending
uni t.

(18) Connect the oil cooler supply line and oil cool er
return line to the engine.

(19) Install the nodul ator cabl e.
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(20) Connect the transmi ssion dipstick tube to cylinder
head.

(21) Install and adjust the drive belts.

(22) Connect the return lines and high pressure line to
t he power steering punp.

(23) Connect the fuel inlet and fuel outlet lines to the
fuel filter.

(24) Connect the engine harness connector to the tine
del ay nodul e and connect the harness connector plug to the
protective control box.

(25) Secure the engine harness to the body and "A" beam

(26) Install the cable assenbly on the throttle shaft
bracket and connect the throttle return spring.

(27) Connect the water punp inlet hose to the water
punp.

(28) Connect the vent |line and fuel supply line to the
fuel punp.

(29) Connect heater hose to the water crossover and
wat er punp.

(30) Connect hose from surge tank to water cross over.

(31) Connect the vent |ines and hose fromoil filler
tube to CDR val ve.

(32) Install the glow plug controller.

(33) Install the air horn and air horn el bow.
(34) Install the fan bl ade.

(35) Install the radiator.

(36) Install the radiator rear support brackets.

(37) Install the radiator front support bracket.
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(38) Install the | ower radiator hose.

(39) Connect fan drive hose.

(40) Connect hose fromfan drive solenoid to fan shroud.
(41) Connect the hose from surge tank to radiator.
(42) Install radiator inlet hose.

(43) Connect the transmi ssion oil cooler |line hoses to
the oil cooler ports.

(44) Connect the engine oil cooler supply and return
lines to the engine oil cooler ports.

(45) Replenish engine oil and transm ssion fluid to the
proper |evel.

(46) Repl enish engi ne coolant to the proper |evel.
(47) Bl eed fuel system

(48) Start the engine and run at an idle for five to ten
m nutes. Stop the engine and inspect engine oil |evel,
transm ssion fluid | evel and engi ne cool ant | evel.

(49) Check for | eaks and correct as necessary.

(50) Apply the service brake pedal and shift the
transm ssion through all operating ranges checking for stiffness
or binding in the transm ssion selector |ever and unusual noises
or vibrations fromthe transm ssion.

(51) Apply the service brake pedal and pl ace the
transm ssion selector lever in the neutral position. Shift the
transfer through all operating ranges. Check for stiffness or
binding in the transfer shift |ever and unusual noi ses or
vi brations fromthe transfer.

(52) Install splash shields.

(53) Raise the vehicle, renove the trestles and | ower
t he vehicle.

(54) Install hood support rod and hood.
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(55) Connect the hood wiring harness.

(56) Start the engine and run at 1/4 to 1/2 engine
throttle until the coolant tenperature reaches 165 to 190
degrees Fahrenheit.

(57) Check for leaks and fluid |evels, take on road
test.

REFERENCES:

™™ 9-2320-280- 10
™ 9-2320- 280-20-1
™ 9-2320- 280- 20- 2
™ 9-2320-280- 20- 3
™ 9-2320-280- 34
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